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药物不良反应。我们假设: (1)药物调节基因表达量异常变化可能诱导 ADRs 的发
生；(2)具有类似基因调控谱的两个药物可能诱导类似的 ADRs。基于这些假设，
我们选取了 107 个 FDA 批准上市药品，利用药物-基因调控网络数据，药物-ADR
调控网络数据建立了基因-药物不良反应调控网络（gene-ADR network）预测模
型（共包含 107 个药物，760 个基因，703 个药物不良反应术语）。通过模型对
107 个建模药物及 22 个随机选取的模型外药物进行药物不良反应预测，发现 80%
以上药商提供的 ADRs 都可以通过 gene-ADR network 模型预测出来，同时对预测
出来的非药商提供 ADRs 进行文献及相关数据库检索，以双氯芬酸为例，发现 82%
的无药商证实 ADRs 可以得到临床或研究证实。因此 gene-ADR network 模型完全
可以用来预测药物不良反应，成为有效的药物安全性评估工具，同时 gene-ADR 
network 模型也必将帮助我们加强对药物不良反应化学生物学机制的理解。 


















Adverse drug reactions (ADRs) occur frequently in patients with chemotherapy, 
which seriously affect the health and quality of patients’ life. It is also a crucial factor 
that causes drug failure in clinical trials of drug development. In this study, we 
proposed a novel method to predict the potential clinical ADRs induced by a drug. 
This approach is based on the assumption that (1) drug causes ADRs via its regulation 
of genes, and (2) two drugs (candidates) will cause similar ADRs if they have similar 
gene regulation profiles. Upon this assumption, a gene-ADR regulation network 
model was constructed using 107 marketed drugs and a network of  gene-ADR 
relations which cover 760 genes and 703ADRs. It is found that averagely above 80% 
of manufacture-labeled frequent ADRs were successfully predicted by our model. For 
instance, in diclofenac, 82% of non-manufacture-labeled ADRs were further 
supported by recent medical reports or medical database. These results suggest that 
our gene regulation network method may be a useful tool in early drug safety 
assessment. Similar approach can also be applied in mechanistic understanding of 
chemical bio-effects. 
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表 1.1 ADR 机理研究相关数据库及软件 
Table 1.1 Databases and software for the mechanism research of ADR 
生物信息数据库 网址 
EDGE Database http://edge.oncology.wisc.edu/edge.php 
the Human Membrane Transporter Database http://lab.digibench.net/transporter/   
CEBS Database http://www.niehs.nih.gov/  
MITOP- Mitochondrial Proteome http://ihg.gsf.de/mitop2/start.jsp  
Drug Adverse Reaction Target Database 
(DART) 
http://xin.cz3.nus.edu.sg/group/dart/dart.asp  
Information System for G Protein-Coupled 
Receptors (GPCRDB) 
http://www.gpcr.org/7tm/  
DailyMed database http://dailymed.nlm.nih.gov/dailymed/about.cfm  
the Food and Drug Administration 
(FDA )database 
http://www.fda.gov/  
The Comparative Toxicogenomics Database 
(CTD) 
http://ctd.mdibl.org/  
the ENZYME database http://www.expasy.ch/enzyme/enzyme_details.html  
The drug ADME-Aps database http://bidd.nus.edu.sg/group/admeap/admeap.asp  
DrugBank database http://www.drugbank.ca/  
TOXNET  Databases  http://toxnet.nlm.nih.gov/  
The Therapeutic Target Database (TTD) http://xin.cz3.nus.edu.sg/group/ttd/ttd.asp  
 
随着 ADRs 日益引起各国研究者的重视，已经有直接与 ADRs 相关的数据库
被开发出来。例如通过研究药物不良反应的分子机制而开发的药物不良反应靶点
























工程数据库（Mitochondria Project database）得到。GPCR 家族和谷氨酸盐受体家


















































的分析,所以到目前为止这些方法均没有前瞻性评估[19]。Van Pui jenbroeck 指出
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